Molecular motions and thermotropic phase behavior of triacylglycerols and cholesteryl esters in herpesvirus-infected arterial smooth muscle cells: a deuterium nuclear magnetic resonance study.
The physical state of lipids in arterial smooth muscle cells (SMC) may contribute to lipid accumulation following injury. We have previously demonstrated that herpes simplex virus (HSV) infection alters the physical state of the neutral lipid accumulating in arterial SMC, as determined by differential scanning calorimetry (Biochem. J. 268 (1990) 693-697). To more precisely determine the molecular packing of neutral lipids in HSV-infected cells, the influence of HSV-infection on the thermotropic and phase-behavior of the lipids in intact arterial smooth muscle cells and in cell-free lipid extracts was evaluated using [2H]-NMR, employing U-[2H]-oleic acid incorporated into cells. Inspection of the [2H]-line-widths indicate that the lipid of HSV-infected cells exhibited more restricted motion or a greater chemical shift dispersity than lipids from uninfected cells, as evidenced by significant broadening of the -CD = CD- signals at 25 degrees C and 45 degrees C. Fatty acid compositional analysis of the neutral lipids of control and HSV-infected cells following C18:1 supplementation (an amount added similar to the NMR experiments) reveals that: (1) there is approximately 55-fold more triacylglycerols (TG) than cholesteryl esters (CE) in control cells and 40-fold more TG than CE in the HSV-infected cells; (2) HSV infection significantly increases the C18:1 content of CE, and C18:3 and C20:4 in TG; and (3) HSV-infection does not alter the ratio of TG to CE. These data support the hypothesis that the greater restriction of the neutral lipids in HSV-infected cells may be due to the rigidifying effects of C18:1 on lipid mobility. Thus, alterations in the physical state of neutral lipids in HSV-infected cells may lead to reduced CE hydrolysis which, in turn, may contribute to or exacerbate lipid accumulation.